Abstract To respond to the increasing requests of noninfectious disease physicians for access to infectious diseases expertise, a hotline was created in the infectious diseases consultation (IDC) unit of the Grenoble universityaffiliated hospital (GUH). This study describes the patterns of solicited consultations provided by the hotline during a 1-year period. We conducted a prospective study of consecutive solicited IDCs requested by physicians in 2008. A total of 7,863 consultations were requested by physicians over 1 year; 4,407 (56.0%) by ambulatory physicians, 2,933 (37.3%) by GUH physicians, and 523 (6.7%) by physicians in public or private hospitals. The majority of consultations were requested via cell phone (58.7%). The main reasons for requesting a consultation were related to antimicrobial treatment for hospital-based physicians and prophylaxis for ambulatory physicians (p< 0.001). Recommendations to perform diagnostic or monitoring tests were less frequent in ambulatory medicine (16%) than in the GUH (59%) or other hospitals (63%, p< 0.001). The route of consultation for patients with nosocomial infections was more likely to be formal (p<0.001). The activity of the IDC hotline attests to an important need for such expertise consultation, both in hospitals and in ambulatory medicine.
Introduction
Access to the expertise of infectious disease specialists (IDSs) by non-ID physicians managing patients with IDs is an ongoing challenge reflected by the high numbers of solicitations in different settings [1] [2] [3] . In 2000, a hotline for ID consultation (HIDC) was created at the Grenoble university-affiliated hospital (GUH), aiming to respond to increasing requests from non-ID physicians.
Analysis of ID consultations brings out their main characteristics and indicates fields that require closer involvement or improvement [2] . In this study, we describe the consultation patterns of solicited ID consultations provided during a 1-year period by the HIDC and examine differences in requests depending on the attending physician setting.
Materials and methods

Study design
We conducted an observational prospective study of consecutive solicited ID consultations between 1 January and 31 December 2008. All consultations requested by physicians were included. Consultations requested by patients, private nurses, or pharmacies were excluded. The Institutional Ethics Review Board waived the requirement for informed consent and approved the study protocol conjointly with the French Consultative Committee for data processing in medical research (CCTIRS).
Setting
The GUH is a 2,200-bed hospital located in southeastern France. The HIDC is part of the IDC unit, which also includes an international vaccination center, tropical medicine consultations, and follow-up consultations after hospitalization. The HIDC is available 7 days a week, 24 h a day through a dedicated cell phone. Consultations may also be requested via the secretariat, fax, e-mail, or face-to-face. Working hour coverage is provided by both a board-certified IDS and a resident, whereas overnight and weekend coverage is provided by one of the five board-certified specialists working in the ID department.
Data collection
Data were prospectively collected by IDSs using a standardized consultation form and included the reason and route of consultation, the requesting physician's place of work, diagnosis, and IDS recommendations. The place of work was categorized as GUH, other public or private hospital, and ambulatory medicine. The route of consultation was categorized as formal when the patient was examined by the IDS (consultation at bedside or in the IDC unit) and informal in all other cases (consultation by phone, face-to-face, e-mail, or fax).
Statistical analysis
Descriptive statistics were presented as numbers and percentages for categorical variables or median and 25th Fig. 1 Major patterns of communication for the hotline for infectious diseases consultation (HIDC) (consultations by e-mail and face-to-face were excluded in this figure) 
Results
The HIDC managed a total of 8,419 consultations during the 1-year study period. We excluded 480 consultations requested by outpatients and 76 others solicited by private nurses and pharmacies. Our final sample comprised 7,863 consultations: 4,407 (56.0%) were requested by ambulatory medicine, 2,933 (37.3%) by GUH physicians, and 523 (6.7%) by physicians in public or private hospitals (Table 1) . Figure 1 shows the main channels of IDCs. Hospitalbased physicians principally used the cell phone, whereas the route for requesting consultation by ambulatory physicians was related to the motive for consultation. Consultations related to blood exposure, general information, antimicrobial treatment, and diagnosis were requested via cell phone in nearly all cases, whereas those related to prophylaxis were requested essentially (95%) via the secretariat. Requests by cell phone and via the secretariat were informal consultations in 55% and 100% of cases, respectively.
The reasons for requesting IDS consultation and patient characteristics differed depending on the requesting physicians' setting (p<0.001) ( Table 1 ). In hospitals, consultations were requested by residents in 45.6% of cases and medical students in 18.6% of cases. The latter were all working at the GUH under the supervision of a resident or a senior physician. A total of 1,453 requests (50%) came from medicine, 1,203 (41%) from surgery, 140 (5%) from long-term care and rehabilitation, and 65 (2%) from intensive care departments at the GUH.
The distribution of the 3,990 consultations related to the treatment or diagnosis of an ID differed with the setting (p< 0.001) ( Table 2 ). Bone and joint and orthopedic material infections were the most common infections for which ID advice was requested in hospitals, whereas in ambulatory care, the most common diagnoses were unexplained fever or inflammatory syndrome and viral infection. Approximately eight of ten consultations were conducted by ID residents (Table 3 ). In the GUH only, formal consultations were more frequent than informal consultations. Furthermore, consultation for patients with nosocomial infection was more likely to be formal than for patients with community-acquired infection (44% [503/1,133] versus 12% [820/6,730], p<0.001). IDS recommendations on antibiotics and diagnostic or monitoring tests differed depending on the setting.
Discussion
The high number of HIDC requests suggests that the hotline responds to a need on the part of attending physicians. The success of the approach can be highlighted by an increasing number of consultations, from 328 per month in 2005 [4] to 655 in 2008. Moreover, in a previous analysis, we showed evidence that compliance with IDS recommendations for antimicrobial therapy was associated with better inpatient clinical outcomes [5] . Previous studies have reported lower numbers of ID consultations (from 220 to 233 monthly consultations) [2, 6, 7] . This may be explained by the hotline's easy accessibility based on dedicated human and material resources. IDSs were always prompt in answering questions, providing a service closely adapted to non-ID physicians' need for quick and relevant answers.
Hospital-based physicians were likely to request consultations for infection control. Indeed, 32% of inpatients had nosocomial infections, suggesting that requesting physicians were aware of the importance of specialized advice. Inappropriate antibiotic treatment is common in nosocomial infections [8, 9] , which are responsible for a high number of malpractice claims [10] [11] [12] . Their treatment requires good knowledge of local antibiotic resistance patterns, one of the IDSs' skills [13] . In this study, more than half of inpatients had previous antimicrobial treatment and, for two-thirds of them, IDSs recommended modifying or withdrawing this treatment. IDS intervention can enhance antibiotic use and reduce health expenditure and ecological pressure [14] [15] [16] .
In ambulatory medicine, requesters were mostly general practitioners, with two main channels for consultations identified. A high proportion (42%) of requests by fax concerned prophylaxis for travelers, while other studies found much lower rates, between 2% and 7% [2, 6] . The GUH unit running the hotline differs from others in that it also includes international vaccinations and tropical medicine consultation, the most likely explanation for this finding. Antimicrobial treatment and diagnosis issues, preferentially referred directly to the IDS via cell phone, made up the second channel.
Informal consultations accounted for 73% of HIDC activity, consistent with previous studies [1, 17, 18] . They provide rapid answers and replace certain formal consultations and hospitalizations [19] . However, questions on the quality of the information exchanged, the transfer of responsibility [3, 17, [20] [21] [22] [23] , and payment [17, 24] have been raised. Also, whether IDCs contribute toward training physicians in managing IDs or instead lead to physicians losing competence in this domain [13, 22, 25 ] is a subject of debate. Indeed, it may seem easier to request advice than to search for information oneself [2] .
The limitations of our study deserve mention. First, we could not identify whether several consultations were made for the same patient, as the analysis unit was the consultation. Second, we did not assess the quality of the recommendations given by IDSs, but a previous study demonstrated that physicians' adherence to the IDSs' recommendations for antibiotic treatment was high and was associated with better clinical outcomes [5] . Third, this study was conducted in a single university hospital and the results may not apply to patients managed in other settings with different referral patterns.
In conclusion, the HIDC provides a highly valuable service to the medical community. Its activity is very important in terms of the volume of consultations, but its financial support remains unresolved.
